Abstract. One of waste agriculture materials is oil palm shell ash. It has been producing in high quantity in palm oil mill, and for storage of that an investment requires. In this paper, an attempt has been made to analysis effect of oil palm shell ash on compressive and flexural strength of cement mortar. The compressive strength and flexural strength of cement mortar has been measured. To improve accuracy of work 50% cement and 50% fine sand has been proposed in cement mortar mix design. The results have been indicated that the effect of OPS ash on flexural and compressive strength of cement mortar is not same. The deflection, load sustainability and time to failure for compressive strength have independent fluctuation of flexural strength. The positive and negative effect of OPS ash on mechanical properties of cement mortar has been observed. The morphology of crack failure has not been investigated. The work can be continued with many waste agriculture materials.
Introduction
Modification of crystal structure of construction materials has been helped to have better materials. The bentonite subjected to the elevated temperature for 6 hours has been used to modify mechanical properties of concrete [1] . The kaolin and bentonite mixture in equal quantity has been treated by 800 ºC heat for 1 hour, and used in concrete mix design. It has been observed that the 12 % of additive enhances compressive strength of concrete in 7 days considerably, the nanostructural of cement paste made strengtheners of bonding [2] . The early hydration of cement is importance to analyze cement-additive reaction, they effect on nano/microstructural evolution, setting time, dimensional stability, strength development, and durability of cement paste [3] [4] [5] [6] [7] . The quality of cement past satisfy basic requirement of concrete. In the characterization of hydration of cement paste, the nanostructure, thermodynamic properties, solubility (including the impact of aluminium incorporation), electron binding energies, morphology, adsorption, intercalation of organic molecules, and mechanical properties of cement paste have been investigated [8] [9] [10] [11] [12] . The water control workability of concrete, chemical reactions and microstructure formation [13] . According to [14] [15] [16] the change of stage from plastic to elastic state in cement paste take place due to chemical reactions on nanoparticle of cement paste. The developments of C-S-H are responsible for strength of cement paste. It has been [17] [18] [19] [20] indicated crystal growth during hydration of C3S. And the finite element method may be able to support mechanical and other properties of cementitious materials. It has been reported [21] [22] [23] that single systems have been investigated to realize cohesive forces between crystals it leads to identify factors of strength of concrete.
In this paper, to analysis effect of OPS ash on flexural and compressive strength, the deflection, load sustainability, time to failure and compressive modulus elasticity, an experimental investigation has been performed, to apply the negative and positive effect of OPS ash on cement mortar. 
Experimental setup
The pure cement paste without sand creates inexact strength value because of trapped air in it. These trapped air voids induce big scattering in test results, to avoid of this mistake the 50% of very fine sand has been added to cement paste -additive. The table 1 shows mixture design.
To analysis the effect of (1%) OPS ash on the compressive and flexural strength of cement mortar, the cubical molds of (10 cm × 10 cm × 10 cm) and beam molds of (10 cm × 10 cm × 50 cm) have been designed and materials have been made according to table 1. After curing of first day, the specimens have been stored in water 25 ± 5 C for 7days to continuing hydration. The compressive strength, compressive modulus elasticity, deflection, load sustainability, time to failure, flexural strength have been measured as per ACI and the average value of three specimens has been selected for interpretation.
Result and discussion
The concrete additive with environment friendly is desirable achievement in concrete mix design. This paper, investigate on application of one of waste agriculture materials in concrete mix design. The oil palm shell ash has been selected for modification of cement mortar characteristics. The results indicated that the performance of oil palm shell ash changes concrete mechanical properties considerably. Fig. 2 . Force Vs time to failure for cubic specimen Fig. 1 . Force Vs time to failure for cubic specimen The compressive strength, compressive modulus elasticity, deflection, load sustainability and time to failure of cubic specimen and also the flexural strength, deflection, load sustainability and time to failure of concrete beam have been measured. After replacement of OPS ash in cement mortar, for cubic specimens, the time to failure, deflection have been increased and load sustainability, compressive strength and compressive modulus elasticity have been decreased, and for the beams, time to failure and deflection have decreased, and flexural strength is increased. After replacement of OPS ash in cement mortar, the time to failure, deflection and maximum load failure in compressive and flexural strength have different behavior ( figure 1-10) . In continuing research, replacement of more proportion of OPS ash in cement mortar, show more clearance effect of this natural additive on cement mortar mechanical properties.
Conclusions
The work of this paper limits to measure mechanical properties of cement-sand-oil palm shell ash and cement-sand mixture. The effects of 1% of oil palm ash on compressive modulus elasticity, load sustainability, time to failure and deflection of cubic specimen have been investigated. The same materials have been used to analysis effect of load sustainability, time to failure and deflection of concrete beam. The effect of OPS ash on flexural and compressive strength of cement mortar is not same. The mechanical properties of cube and beam appear very differently. The OPS ash
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Advanced Materials Research IV reduces modulus elasticity of cement mortar considerably. It has been observed positive and negative effect of OPS ash on mechanical properties of cement mortar. The morphology of crack in this work has not been investigated. 
